Summary
• Although the participation of students from minority ethnic communities in Higher Education (HE) is higher than for students from White communities, the attainment of those who complete a first degree programme (as measured by class of degree) is markedly lower than that of their White peers.
• Previous studies have shown that this difference in attainment cannot be explained by age, prior attainment, or subject of study -but, as far as we know, there has been no large scale analysis of recent cohorts which has systematically tried to control for a full range of factors in analysing the attainment of students from minority ethnic communities in HE.
• In this study, we seek to address this gap in the literature. We select 65,000 qualifiers from the 2004/05 Higher Education Statistics Agency (HESA) data to include English-domiciled undergraduate qualifiers who started their course of study in 2002/03. This enables us to have information about these students' prior attainment (in the form of tariff scores) as well as their socio-economic background (proxied through the Index of Multiple Deprivation) -whilst still including a large number of students from minority ethnic communities.
• We use a Partial Proportional Odds Model (a special form of Ordered Logistic Regression) to predict the likelihood of obtaining a certain degree class based upon a number of characteristics. In essence, this approach allows us to compare the odds different groups of students face in obtaining a certain class of degree.
• In our model, we are able to include the following variables to predict HE attainment: prior attainment, subject of study, age, gender, disability, deprivation, type of HE institution attended, type of level 3 qualifications, mode of study, term-time accommodation, and ethnicity.
• Variables we were not able to include were: type of prior institution attended, term-time work, parental income and other parental attributes, and English as an additional language.
• Our results show that, even after controlling for the majority of factors which we would expect to have an impact on attainment, being from a minority ethnic community (except the "Other Black", "Mixed" and "Other" groups) is still statistically significant in explaining final attainment, although the gap has been significantly reduced.
• Care must be taken in interpreting these results and in drawing conclusions. In particular the following points need to be taken into account: o Although we were able to control for a large number of characteristics, we certainly could not include the whole range of factors which could impact on the performance of students from minority ethnic communities in HE.
o Although we included tariff scores and type of qualification (vocational/academic) in our analysis, together these are still not a full control for prior attainment.
o It should be remembered that we only included qualifiers in our analysis, i.e.: we only included those students who actually completed their course of study and excluded all those who did not complete the programme 2 .
o Apart from the identification of Russell Group institutions, our model did not allow the difficulty of getting a good degree to vary by institution or subject within an institution. However, previous work suggests that any such differences are small.
• Our prime interest was in the explanatory power of the ethnicity variables and so we spent relatively little time exploring the plethora of other results that this study provided us with. However, some of the most interesting other findings were: o That men performed significantly less well than women -except when it came to getting firsts, when there was no statistically significant difference between the two sexes.
o That students entering with academic rather than vocational level 3 qualifications tend to do better.
o That students at Russell Group institutions were more likely to perform well, except when it came to getting firsts (when the Russell Group effect became insignificant).
o That students living at home were more likely to get firsts.
o And that the likelihood of getting a good degree increased with age, albeit with diminishing returns.
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I -Introduction
1.
The purpose of this paper was to improve our understanding of the complex issue of performance in Higher Education (HE) in relation to students from minority ethnic communities. In particular, the analysis tried to shed light on whether being from a minority ethnic community plays a significant role in explaining the attainment of those who complete a first degree programme (as measured by class of degree), once other factors determining attainment are controlled for. Our main objective was not an exact quantification of the impact of ethnicity (and other factors) on attainment, but rather to understand the direction of their effect (if significant), as well as their relative importance.
2.
The report contains: a brief discussion of previous analysis of degree attainment and ethnicity; our choice of methodology to model degree attainment; a description of the data used; results from the econometric analysis; and a final section which summarises the findings and draws some conclusions.
II -Previous analysis 3

3.
The HE participation rates of students from minority ethnic communities tend to be higher than those of their White peers. In "Why the Difference?" Connor et al (2004) Source: Connor et al (2004) 4. However, despite high HE participation rates, a number of studies have found that students from minority ethnic communities perform less well than their White peers: Connor et al. (2003 p.74 -77) , using Higher Education Statistics Agency (HESA) data for the 1998/99 academic year, found that minority ethnic students appear less successful in attaining upper second or first class degrees (so-called "good" degrees) relative to White groups and, in "Why the Difference?", Connor et al. (2004 p.75-79) used 2001/02 HESA data for England to show that students from all minority ethnic communities (apart from the small Page6/24
"mixed" and "other" ethnic groups) are less than half as likely as students from 'White' communities to obtain a good degree: Source: Connor et al (2004) 
5.
A limitation of this kind of information is that it does not control for other factors which may impact on attainment, so that the 'ethnicity' effect identified may simply be a result of other differences between White students and minority ethnic students which impact on attainment. From the literature (e.g. Purcell et al. (2005) , Connor et al (1996) , Connor et al. (2004) ) we know that a number of factors other than ethnicity impact on HE attainment: "The Class of '99" (Purcell et al. (2005) , for instance, finds that prior attainment is an important factor in predicting degree outcome, as well as gender, school characteristics, university and subject studied. Other findings from the same study indicate that those who are reported to be non-disabled, describe themselves as 'ambitious' and have a father with a degree, are all also more likely to attain a good class of degree.
6.
In fact, Connor et al. (2004 p.75-79) believe that most of the differences in HE attainment between ethnic groups can be ascribed to these other factors, and they recommend that a more technical analysis be carried out to control for some of these in order to estimate the "pure" effect of ethnicity and the response to it upon degree attainment (if it exists). Connor et al. (2003) mention some preliminary research by the Higher Education Funding Council for England (HEFCE) and HESA that has tried to do this -but they still find some 'unexplained difference' in attainment between different ethnic groups. Purcell et al. (2005) similarly find indications that those who are classed as White are more likely to obtain a 'good' degree, even after controlling for some other characteristics.
7.
One of the reasons these studies still find an "ethnicity component" to attainment may be that they only control for some of the influences on degree performance, and that econometric analysis including a more complete set of explanatory variables would be required -something we seek to address in this study.
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8. Section V of this paper discusses the factors we would expect to have an impact on HE attainment, and which ones of these we were able to include in our econometric model as explanatory variables. First, however, we describe the econometric approach we took to model degree attainment.
III -Methodology
9.
In choosing the appropriate methodology for our analysis, we were forced to go beyond simple Ordinary Least Squares (OLS) analysis because of the non-continuous (or discrete) nature of our dependent variable, degree class: an individual's degree outcome is limited to the set of values "1 st ", "2.1", "2.2" or "3 rd /pass" and cannot take any of the values in between.
10.
Discrete dependent variables normally call for logistic regression which enables us to estimate the likelihood of an outcome occurring given different values of the independent variables. Even here, however, different approaches are possible. HEFCE (2003), for instance, run a series of binary regressions with different outcomes (getting a 2.2 or better; getting a 2.1 or better; getting a first). However, it may be more parsimonious to group such a series of binary regressions into a single regression model with multiple outcomes.
11.
In addition, because the order of the outcomes in our regression matters (a 1 st is better than a 2.1 which is better than a 2.2 etc…), we opted for ordered logistic regression as our preferred methodology. Ordered logistic regression suffers from a major drawback, however, which is that it assumes that the (very restrictive and often violated) proportional odds (or parallel lines) assumption holds. In order to understand what this means, we first need to explain how the output from ordered logistic regression can be interpreted.
12.
Although logistic regression in Stata outputs the results in ordered logits (or ordered log odds), which are difficult to interpret, we can add a simple option to the Stata command so that the results are expressed in proportional odds ratios instead -which are much more intuitive. An odds ratio gives us the ratio, given a one-unit increase in the explanatory variable, of the odds 4 of being in a higher rather than a lower category. For instance, let's assume that we are trying to predict degree class based on gender. Degree outcome is defined by the set {3 rd , 2.2, 2.1, 1 st } and gender by the set {0, 1}, where "0" is male and "1" female. The Stata output from running this regression would look something like:
4 Odds are just an alternative way of expressing the likelihood of an event such as catching the flu. Probability is the expected number of flu patients divided by the total number of patients. Odds would be the expected number of flu patients divided by the expected number of non-flu patients. 
13.
Each horizontal line in the output corresponds to a different degree outcome: the first corresponds to a 3 rd , the second to a 2.2, and the third to a 2.1. The way we interpret the "odds ratio" column is as follows: the odds ratio in the first line (i.e. the one corresponding to a 3 rd ) compares the odds of obtaining anything better than a 3 rd (i.e. the odds of obtaining a 2.2, a 2.1 or a 1 st rather than a 3 rd ) when gender increases by 1 (i.e. for females as compared to males). In this particular example, the odds ratio is 1.5: the odds of getting a 2.2 or better rather than a 3 rd are 150 for females to 100 for males (re: the odds measure ratio of the probability of an event occurring to the probability of its not occurring). Similarly, the second line compares the odds for females as compared to males of getting a 2.1 or a 1 st instead of a 2.2 or 3 rd . In this example, the odds of females are 130 to 100 for males. Finally, there is no difference between females and males when it comes down to the likelihood of obtaining a 1 st as opposed to anything below that (last line in the output).
14.
We are now in a position to explain what the proportional odds assumption entails: ordered logistic regression is only valid if the odds ratios are identical for all possible outcomes. In the example above, this entails that we would only be entitled to use ordered logistic regression if the odds ratios were identical for all outcomes; i.e. if females' likelihood of getting a better degree was the same irrespective of what degree outcomes we were comparing. Although this assumption may hold in some cases, it is easy to see how restrictive it is, and how easily it may be violated.
15.
We have tested all of our variables for whether they violate the proportional odds assumption using a Brant Test. The results indicate that some variables do violate this assumption, whereas others don't. Usually, this implies that we should abandon our model and use an alternative, like the multinomial regression model, instead. The problem with such models is that they include far more parameters than the proportional odds model, which complicates interpretation. This is because they free all variables from the proportional odds assumption, even though the assumption may only be violated by a few.
16.
As a solution to this problem, we decided to use a partial proportional odds model using the program Gologit2 written by Richard Williams, where the parallel lines assumption is relaxed only for those variables where it is not justified. This method will first test all our independent variables, and then estimate the model holding some variables constant across dependent outcomes and allowing others to vary,
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providing us with a partial proportional odds model. The variables that are found to hold for the proportional odds assumption will have constant coefficients over the range of outcomes, whereas the variables that violate this assumption will report different coefficients for each of the three reported outcomes 5 .
IV -Data and Coverage
17.
We used the 2004/05 HESA qualifiers dataset for our analysis. We reduced this dataset by applying a number of filters to include only:
• Qualifiers with level 3 qualifications as their highest qualification upon entry to HE. This enabled us to model prior attainment on a consistent scale using the UCAS tariff system and reduced our dataset from 341,412 to 186,067 records. Deleting all cases where the tariff score was missing resulted in a further reduction from 186,067 to 93,250.
• • Qualifiers who attained a degree classification. This does not just filter out those who did not complete their degree, but also some studying subjects where a degree classification is not given, such as in most Medicine and Veterinary Science degrees. This filter resulted in a further reduction from 78,110 to 74,614 cases.
• English domiciled students. Because only for these qualifiers did we have Index of Multiple Deprivation (IMD) data 7 . This resulted in a reduction from 74,614 to 67,734 records.
• Those where the age was realistic (older than 13 and younger than 99 years) and where IMD data wasn't missing. This resulted 5 Variables that are held constant over the three outcomes in our model are: all of the ethnic groups; disability; the tariff score; the "non-A level" and "A level mix" dummies; the log of age; the Index of Multiple Deprivation (IMD) rank; and some of the subjects (Combined, Languages, Veterinary Science, and Education). These were identified using the autofit function of the gologit2 command at the 1% significance level.
6 Within the data there is a very small minority (less than 0.05%) that is registered as parttime. This must be an anomaly, and we left these students in the dataset as full-time students.
7 The IMD measures deprivation for every Super Output Area and local authority area in England. It combines indicators across seven domains into a single deprivation score and rank. The domains are: income deprivation; employment deprivation; health deprivation and disability; education, skills and training deprivation; barriers to housing and services; living environment deprivation; and crime.
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• Those with known level 3 qualifications. Unless we knew a qualifier's full set of level 3 qualifications, we removed them from our analysis. This was to ensure that the qualifier only had A levels, a mix of A levels and vocational qualifications, or solely vocational qualifications upon entry. This final filter reduced our dataset from 67,546 to 66,649 records -the size of our final dataset.
18.
One advantage of applying the filters in the way we did (i.e. include only full-time first degree students who entered with level 3 qualifications) is that we ended up with a set of relatively homogenous individuals. In a way, then, the filters we used can be seen as a first "control" for other factors which impact on degree attainment: although our analysis will be carried out on a small subset of all students in the HESA record, we end up comparing "like for like". In addition, although the total size of the dataset was reduced from 340,000 to 65,000 cases, this still provided us with a sizeable dataset for the purposes of our analysis, including a large number of students from minority ethnic communities: 
20.
As predicted, the filters we applied to the original dataset reduced the attainment gap between students from minority ethnic communities and students from White communities (see figures 1 and 2 below): A s i a n O t h e r C h i n e s e I n d i a n B a n g l a d e s h i P a k i s t a n i A s i a n O t h e r C h i n e s e I n d i a n B a n g l a d e s h i P a k i s t a n i 
21.
In this section we discuss: the factors which we would expect to have an impact on attainment; which ones we were able to include in our model as explanatory variables; how we coded them; and which variables we were, unfortunately, unable to control for.
22.
The factors we would expect to affect attainment in HE include:
• Prior attainment -where higher prior attainment should provide an indication of the ability of the qualifier. This could be in the form of tariff scores or type of level 3 qualification (vocational qualifications may equip individuals with different skill sets which could affect their performance in HE -this could be particularly relevant for students from minority ethnic communities if they have a greater propensity to enter HE with vocational qualifications). Looking at the position in aggregate, minority ethnic students have lower entry qualifications on average and fewer take an A level route compared with White UK & Irish students.
• The type of prior institution may also help to explain how someone performs in HE. Certain institutions may or may not equip people with the necessary skills to help attain higher degree classifications. Conversely, some institutions may cause some to 'over-achieve' at level 3 which could weaken the relationship between prior attainment and degree outcome.
• Parental attributes such as parental income -those students whose parents or guardians provide them with more financial support may not need to undertake term-time work (see below) and will have more resources which may help their attainment in their HE course (purchase of books, better study facilities, etc…).
Parental education is another factor we would expect to impact Ethnicity and Degree Attainment
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• Gender -there are reported gender gaps at all levels of the educational system, with women generally performing better than men.
• Age -if students from minority ethnic communities are more likely to follow non-traditional routes into HE, then they are likely to be older than their White peers. Age could in itself have an effect on attainment, but the direction of effect is hard to predict.
• Disability -those with disabilities may also have different attainment to those who are reported to have none. This could be due to access and participation issues.
• English as an Additional Language -those whose mother tongue is not English may struggle more in HE due to language barriers.
• Subject of study -would affect degree outcome as grading varies from subject to subject. There is also evidence of a concentration of minority ethnic students in particular HE subjects, e.g.: medicine, law, engineering, mathematics, business and computer science.
• Type of HE institution (HEI) attended -minority ethnic student participation is generally weighted in favour of the post-92 universities. It may be that certain groups of HEIs achieve different degrees of value added, resulting in different proportions of "good" degrees attained.
• Term-time working -evidence suggests that there is a link between term-time working and degree attainment (Class of '99) and that students working 'full time' were more likely to be from minority ethnic communities (amongst others) (HEFCE, 2005).
• Other interesting variables which could have been investigated include the mode of study (full-or part-time -though this dataset only includes full-time students) and term-time accommodation. Both of these may have potential findings for other policy areas.
23.
In an ideal world, we are able to control for all variables that we would expect to impact on attainment. In practice, however, we were only able to include a number of the above-mentioned variables in our model. These are:
• Ethnicity -which we included at sub- Irish) is the reference group.
• Studies. This latter subject was chosen as the reference category since its ethnic composition was similar to that of the dataset including all qualifiers.
• Prior Attainment -only first degree qualifiers with level 3 qualifications on entry, and those who entered in 2002/03 have been included within our dataset. This allows us to use the UCAS tariff 12 (a common currency for all level three qualifications) to control for prior attainment across all types of level 3 qualifications. This variable is used as a continuous variable, using the entire range of points. We divide the tariff score by 10 so the coefficient reflects larger changes in prior achievement.
• Type of level 3 qualification -we have used those with A levels as our reference group, and flagged students who came in with a mix of A levels and vocational qualifications, and those with just vocational qualifications.
• Index of Multiple Deprivation -the rank of the Index of Multiple Deprivation (IMD) is used to model relative deprivation. We have used IMD as we do not at present have any information on parental income on the HESA dataset. IMD is a composite area based measure of deprivation (see footnote 7 for more detail) which is derived using postal code information on the area of the qualifier's registered permanent home. A ranked variable of IMD was created (1-10), where 1 is the highest level of deprivation and 10 is the lowest level. One weakness of using this measure to proxy for parental income is that the student may not necessarily be deprived him or herself, but that their permanent home happens to be in an area of relative deprivation. In addition, this measure should not be interpreted as equivalent to a measure of socio-economic classification (SEC); it will encapsulate some of the same things as a SEC measure but ultimately it is a measure of relative deprivation
13
. 12 There are some concerns about the quality of the UCAS tariff score as a measure of prior attainment, and it is possible that if a better measure had been available, the unexplained 'ethnicity' effect may have been further reduced. 13 SEC was tested within our model but IMD had better coverage; there was more of our subset which had IMD data relative to SEC. IMD was also found to have greater explanatory power.
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• Gender -gender is modelled with males as the reference group and females as a dummy.
• Disability -disability is captured by flagging those who are registered on the HESA record as having a disability (even though they are not necessarily in receipt of a Disabled Student Allowance). No distinction is made between different types of disability due to small cell sizes.
• Age -age is modelled as a continuous variable, but in a logarithmic form. This was found to be the best fit for the age variable and allows for a diminishing impact of age on attainment as the individual gets older.
• Institution attended -the type of HE institution has also been modelled. There were a number of options ('New', 'Old', Other, Private and Russell Group), which are not all mutually exclusive. Russell Group HEIs were found to have the strongest explanatory power in terms of degree attainment, and so we chose to include a dummy for them, with non-Russell group HEIs as the reference group. The degree of correlation between Russell Group and entry requirement is considered not too high to prevent modelling 14 .
• Term-time accommodation -where the qualifier is reported to be living at his or her parents' or guardians' home, a dummy is created. This is modelled using information from the year of qualifying (information about term-time accommodation is collected each academic year, but we assume that the individual's term-time accommodation in the final year is representative of where s/he has been living throughout his/her degree).
24.
As can be seen from the above list of variables, we were able to control for a substantial number of factors in our analysis of the impact of ethnicity on degree attainment. Unfortunately, there were a number of variables that we were not able to include in our model, including: type of prior institution, term-time working, parental income and other parental attributes, and English as an Additional Language. The significance of this will be discussed in the concluding section of this paper.
25.
The final model we used was: 
VI -Results
15
26.
All model results are reported in the Annex. Due to the complexity of interpreting these results, we report the main findings here.
27.
Despite controlling for other factors which impact on attainment, we find that ethnicity is still statistically significant in explaining attainment in HE: all students from minority ethnic communities (except Other White, Other Black, Mixed and Other) 16 are found to be less likely to achieve a better degree relative to White UK & Irish students -and this result holds at all levels of attainment.
28.
In the two figures below, we: (i) repeat the original probabilities of attaining certain degree outcomes for our dataset of selected qualifiers (this is identical to Figure 2 , except we now only include the ethnic groups that were still statistically significant in explaining degree outcome in our controlled analysis); and (ii) present the probabilities of attaining certain degree outcomes obtained by our model (i.e. after controlling for all the factors discussed in section V). A s i a n O t h e r B a n g l a d e s h i C h i n e s e I n d i a n P a k i s t a n i B l a c k C a r i b b e a n B l a c k A f r i c a n U n k n o w n / R e f u s e d Third/Pass 2.2 2.1 First 15 All results reported within this section are significant at the 95% confidence interval unless stated otherwise. 16 Bangladeshi qualifiers are found to perform less well; at a lower level of statistical confidence than the other ethnic groups modelled. However the group is still significant at the 95% confidence interval.
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29.
Comparing the controlled and uncontrolled analyses for each ethnic group, we find that the variables we included in our model help to explain some of the differences in attainment, but not the entire gap.
30.
Although the primary aim of this analysis was to look at the effect of ethnicity on attainment, it is worth mentioning some of the other results briefly as well:
• Prior attainment at level 3 is found to have a very significant effect on degree outcome. The chart below shows the relationship between total UCAS tariff score and the probability of attaining different degree classifications. Unsurprisingly, the probability of obtaining a "good" degree increases significantly with the total number of tariff points obtained, even after controlling for other characteristics. • Type of level 3 qualification is found to be significant in explaining degree attainment. Qualifiers with a mix of A levels and vocational qualifications and those with no A levels are found to attain less well across the degree outcomes relative to those who only have A levels.
• Gender is also found to be significant in explaining degree classification. Females are more likely to obtain a higher degree classification than males, except when it comes to attaining a first, where we found no statistically significant difference between the two sexes. The gender effect is strongest at the lowest outcomes.
• Disability is found to reduce the probability of getting a better degree outcome.
• As the IMD deprivation rank increases (i.e. as the individual's relative deprivation decreases), the probability of obtaining a better degree increases.
• Subject of study also raised a number of significant results. Grossly simplifying and generalising, and relative to the Social Sciences, there is a HIGHER probability of obtaining a good degree in the subjects of Mass Communications, Languages and Historical and Philosophical studies, and a LOWER probability in the science subjects (except when it comes to attaining a first compared to a lower class of degree). In four subjects students were consistently less likely to attain a higher degree class than in the social sciences, and these were: medicine, veterinary sciences, law, and education.
• Type of HEI was modelled by looking only at whether the qualifier was at a Russell group institution or not. This variable is found to increase the probability of attaining a higher degree, except when it comes to getting firsts, when the coefficient on the variable becomes insignificant.
• Students living at home were more likely to attain a first. At all other degree outcomes, the variable was insignificant.
• Age is found to increase the probability of a higher degree classification over the entire range of degree classifications, but the magnitude of this effect is reduced as age increases.
VII -Conclusion
31.
The objective of this analysis was to find out whether ethnicity, after controlling for other factors, still had predictive power in explaining degree attainment. The main result of this report is that, after controlling for gender, prior attainment (tariff score and type of level 3 qualifications), disability, deprivation, subject of study, type of HEI, term-time accommodation, and age, there is still an unexplained difference between students from minority ethnic communities and students from White (UK and Irish) communities when we look at a subset of qualifiers who entered with level 3 qualifications. The attainment gap remains the largest for Black Caribbean, Black African and Chinese students.
32.
These results potentially have quite serious implications. A number of studies have found that attaining a 'good' degree carries a premium in the labour market, and that this premium has been increasing over time, as the HE system has expanded. (Battu et al, 1999; Naylor et al. 2003; Bratti et al. 2005) . As a result, there is a considerable cost attached to this attainment gap identified in relation to minority ethnic students.
33.
Our findings do not automatically imply, however, that there is some form of ethnic bias within the HE system, and there are a number of other reasons which could explain the results we obtained. For one, there are other variables which we would have liked to include in our model, but for which no data was available. These include term-time working, parental income and education, English as an Additional Language, and prior institution attended. In addition, the controls we were able to include are not as sophisticated as they could be (e.g.: information on prior attainment). It seems reasonable to assume that, had we been able to include these variables (or improve the quality of those included), the attainment gap between White (UK and Irish) and minority ethnic students would have been further reduced. However, it is difficult to judge the extent of that reduction, or whether or not it would have been eliminated entirely.
34.
Secondly, our analysis was performed on qualifiers only. If, for some reason, ethnic minority drop-outs had higher potential than White UK & Ethnicity and Degree Attainment Page20/24
Irish drop-outs (in the sense that they would have attained better if they had stayed on), then this would further explain part of the attainment gap.
35.
It should be noted, though students from minority ethnic communities are less likely to perform well than their White counterparts, men perform significantly less well than women. 
